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Background: This study translated the Adolescent Sleep Hygiene Scale-revised (ASHSr) into Persian and
aimed to validate its psychometric properties using classical test theory and Rasch analyses.
Methods: Adolescents aged 14e18 (n ¼ 389; 199 males) and their parents in Iran participated in the
study. Each adolescent wore a wrist actigraphy device during sleep time and completed the ASHSr, the
Depression Anxiety Stress Scale (DASS), the General Health Questionnaire (GHQ), the Pediatric Daytime
Sleepiness Scale (PDSS), and the Pittsburgh Sleep Quality Index (PSQI). A parent of each adolescent
completed the Sleep Disturbance Scale for Children (SDSC).
Results: The construct validity of the ASHSr was supported by both classical test theory (factor loadings
from conﬁrmatory factor analysis [CFA] ¼ 0.64 to 0.88; corrected item-total correlations ¼ 0.70 to 0.92;
test-retest reliability ¼ 0.72 to 0.90) and Rasch analyses (inﬁt mean square ¼ 0.73 to 1.30; outﬁt mean
square ¼ 0.74 to 1.32). ASHSr had signiﬁcantly negative associations with DASS subscales (b ¼ 0.15
to 0.42, ps < 0.001) and GHQ (b ¼ 0.663, p < 0.001). Known-group validity was demonstrated by the
signiﬁcant differences between poor and good sleep hygiene based on ASHSr in the actigraphy measure
and scores of PDSS, PSQI, and SDSC. The multigroup CFA and differential item functioning in Rasch an-
alyses suggested that all the participants interpreted the ASHSr similarly, regardless of their gender or
living in a private room.
Conclusions: The Persian ASHSr demonstrated good reliability and validity in assessing sleep hygiene among
Iranian adolescents. Healthcare providers may use it to assess the effectiveness of sleep hygiene programs.
© 2018 Elsevier B.V. All rights reserved.1. Introduction
There are increasing concerns about sleep disturbances among
adolescents as electronic media use, and online gaming, become
increasingly prevalent [1e3]. Stress may be associated with such
sleep disturbances [4], which consequently result in poor physical
andmental health outcomes [5]. Several countries have documented
an increasing trend in various sleep problems or poor sleep behavior
in adolescents [6,7]. Studies have shown an increase in insomnia
symptoms in Finnish adolescents from 1984 to 2011 [7], sleep-onsetalth Research Center, Qazvin
ur@qums.ac.ir (A.H. Pakpour).difﬁculties among Norwegian adolescents from 1985 to 2005 [8],
and a decrease in sleep duration in U.S. adolescents [6]. Sleep
problems are also frequent among Iranian children; a recent report
found that nearly half of 300 children who attended a sick visit or
routine growth control had one or more sleep problems [9]. More-
over, Chehri et al. reported that Iranian adolescents had considerably
poorer sleep hygiene behaviors than did their US counterparts [10].
Considering that sleep deprivation and poor sleep quality often are
associated and can develop into habitual behaviors with negative
outcomes, a detailed examination of sleep hygiene behavior should
not be overlooked even among adolescents.
Good sleep hygiene in adolescents (eg, avoiding drinks with
caffeine, excess water before bedtime and activities that keep
people awake) is a major factor associated with earlier bedtimes,
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quality [12,13]. For example, a recent study showed that in a sample
of 15-17-year-old New Zealand adolescents, a strong association
exists between the Adolescent Sleep Hygiene Scale (ASHS) and
sleep quality [12]. Regarding gender difference, girls in the New
Zealand study had poorer sleep hygiene than boys, especially in
constructs of behavioral arousal, cognitive/emotional, and sleep
stability [12]. Socioeconomic status (SES) is another factor associ-
ated with sleep pattern in adolescents [14]. Although no direct
evidence showing that adolescents from lower SES have worse
sleep hygiene practices, both sleep hygiene practices and SES have
been found to be associated with sleep patterns [14].
Given the importance of sleep hygiene, validated tools to mea-
sure sleep hygiene are essential for healthcare providers to un-
derstand how an individual sleeps and to provide timely
intervention if necessary. One of the most frequently used mea-
sures is the ASHS, revised from the Children's Sleep Hygiene Scale
developed in 2005 by LeBourgeois et al., [13]. The ASHS has been
applied to various populations, such as adolescents with physical
and psychiatric comorbidities in the U.S. [15] and with autism
spectrum disorders in the U.S. [16]. A 2014 study by de Bruin, van
Kampen, van Kooten, and Meijer examined the psychometric
properties and clinical relevance of the ASHS in a sample of Dutch
adolescents [17]. ASHS scores were compared between normal
sleepers and those with insomnia, establishing the validity of sleep
hygiene in insomniac adolescents [17].
A revised version of ASHS, known as ASHSr, has been validated
in a U.S. adolescent sample via conﬁrmatory factor analysis and
concurrent validity. The concurrent validity was shown by the high
correlation between the ASHSr and objective measures of sleep
quality and behavior (ie, actigraphy), as well as with behavioral
outcomes (ie, Child Behavioral Check List) [18]. Given that the
ASHSr is shorter than the ASHS, the ASHSr may be more practical
than the ASHS. However, studies that have aimed to validate the
psychometric property of this scale when applied in a different
culture are scarce. While there is a signiﬁcant impact of sleep hy-
giene on adolescents and the application of developing in-
terventions (eg, cognitive-behavioral approach, health action
process approach) is becoming more prevalent [19,20], more
studies are needed to validate sleep hygiene measurement in
various contexts and populations.
Recently, a group of Iranian researchers validated the Persian
ASHSr among 1013 adolescents [10]. They tested the ASHSr for its
factorial structure using conﬁrmatory factor analysis (CFA), for its
internal consistency using Cronbach's a, for its concurrent validity
with the Pittsburgh Sleep Quality Index (PSQI) and for its test-retest
reliably with a six week interval using Pearson correlations. Their
results showed that the Persian ASHSr is reliable and valid.
Although psychometric evidence was examined, we considered
that additional psychometric information about the Persian ASHSr
is needed. For example, Chehri et al., did not use psychometric
testing applying modern test theory (eg, Rasch analysis), did not
examine whether different groups (eg, boys vs. girls) interpret the
ASHSr items differently, and did not use an objective instrument to
validate concurrent validity [10]. As a result, we proposed to
comprehensively examine the Persian ASHSr again.
In this study, we validated the psychometric properties of the
ASHSr at both item and domain levels using two approaches:
classical test theory and Rasch analysis. A surge of interest in using
Rasch analysis in validating sleep-related scales is apparent in the
recent literature [21,22], indicating that solely using classical test
theory may be limited for analyzing and presenting psychometric
properties. To the best of our knowledge, no studies have applied
Rasch analysis to the ASHSr. Therefore, testing ASHSr using Rasch
models is warranted and is likely to provide additional valuableinformation about the ASHSr. We also validated the concurrent
validity of ASHSr with mental health and general health outcomes
in adolescents.
Furthermore, to ensure the same construct is being measured
across gender and socioeconomic status, indicated by living con-
dition, we conductedmeasurement invariance on these two factors
in the ASHSr. We hypothesized that males and females, and ado-
lescents with a private room and those without, interpreted sleep
hygiene in a similar way. Also, we examined concurrent validity via
associating ASHSr with mental health and general health outcomes
and known-group validity by comparing ASHSr and objective sleep
measure (ie, actigraphy).
2. Methods
2.1. Participants and procedure
Participants were 389 adolescents aged 14e18 in sixteen high
schools in Qazvin, the largest city (population: approximately
400,000) and capital of the Province of Qazvin in Iran. A two-stage
cluster sampling strategy was used to recruit adolescents. In the
ﬁrst stage, 16 schools were selected randomly from 60 high schools
in Qazvin. In the second stage, one class was randomly selected in
each school. Inclusion criteria for participants were: 13e19 years of
age and written, informed consent with the study protocol. Parents’
consent was also obtained before adolescents participated in the
study. The study was approved by the ethics committee of Qazvin
University of Medical Sciences and followed standard procedures
for the protection of human participants. Further approval was
obtained from the Organization for Education at Qazvin.
2.2. Procedure
Adolescents and their parents were invited to attend an infor-
mation session. A trained research assistant then described the
study's aims to the adolescents and their parents. The trained
research assistant assessed the adolescents regarding eligibility
criteria for this study. The eligible adolescents and their parents
were asked to providewritten consent, and baseline questionnaires
were provided to the adolescents to complete. After completion of
their questionnaire, adolescents were supplied with a portable
actigraphic device and were instructed that they would be wearing
it for at least ﬁve days continuously for 24 h (three weekdays and
two weekend days, ie, from Sat to Wed or from Thu to Mon). Two
weeks later, the same adolescents were asked to redo the study's
measures.
2.3. Translation procedure
A standard procedure was used to translate the English 24-item
ASHSr into the Persian language [23,24]. The translation process
took place in several stages. In the ﬁrst stage, the English ASHSr was
translated into the Persian language by two bilingual translators
whose mother tongue was Persian (forward translation). The
translated formswere synthesized into amerged Persian version by
the two translators as well as a project manager. In the third step,
the merged Persian version was then translated back into English
by two native English translators. These translators worked inde-
pendently and were not aware of the original English version of
ASHSr. All translated versions in both forward and backward
translations were then reviewed by an expert committee (psy-
chologist, pediatrician, psychiatrist, psychometrician, and nurse)
regarding their semantic, idiomatic, experiential and conceptual
equivalencies. All changes were made to clarify for a better un-
derstanding. An interim Persian version was pretested on a sample
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naire, these adolescents were interviewed to assess what they
thought about each item, its scoring as well as a guideline. The ﬁnal
version of the ASHSr was used on 389 adolescents to assess psy-
chometric properties of the tool.
2.4. Instruments
The Adolescent Sleep Hygiene Revised Scale (ASHSr) is a 24-
item self-reported questionnaire that assesses sleep hygiene prac-
tice using a six-point Likert scale (Sample item: I go to bed feeling
hungry). There are six domains in the ASHSr: Cognitive-Emotional
(6 items), Behavioral Arousal (three items), Sleep Stability (three
items), Daytime Sleep (two items), Physiological (ﬁve items), and
Sleep Environment (ﬁve items). After reverse coding an item, a
higher score of the ASHSr indicates better sleep hygiene. The in-
ternal consistency of the ASHSr (a ¼ 0.81 for Cognitive-Emotional;
0.62 for Behavioral Arousal; 0.68 for Sleep Stability; 0.78 for Day-
time Sleep; 0,60 for Physiological; and 0.61 for Sleep Environment;
[18]) was fair to acceptable (ie, >0.6; [25]).
The Depression Anxiety Stress Scale (DASS) is a 21-item self-
reported questionnaire that assesses depression, anxiety, and
stress (seven items for each emotional distress) using a four-point
Likert scale. A higher score on the DASS indicates a higher level of
depression, anxiety, or stress. The internal consistency of the DASS
was satisfactory (a ¼ 0.84 for depression; 0.91 for anxiety; 0.86 for
stress; [26]). Moreover, the DASS has good concurrent validity: the
DASS subscales are moderate to highly correlated to the Beck
Depression Inventory (r ¼ 0.57 to 0.70; [27]).
The General Health Questionnaire (GHQ) is a 12-item self-
reported questionnaire that assesses general health, especially
psychological well-being, using a four-point Likert scale. A higher
score on the GHQ indicates worse health. The internal consistency
of the GHQ was good (a ¼ 0.87; [28]). Moreover, the GHQ has good
concurrent validity in that it is moderately correlated to the global
quality of life (r ¼ 0.56; [28]).
The Pediatric Daytime Sleepiness Scale (PDSS) is an eight item
self-reported questionnaire that assesses daytime sleepiness using
a ﬁve-point Likert scale (sample item:How often do you fall asleep or
get drowsy during class periods?). After reverse coding one item, a
higher score on the PDSS indicates a greater level of sleepiness, and
the internal consistency of the PDSS was good (a ¼ 0.81 and 0.80;
[29]). Moreover, the PDSS has good concurrent validity that it is
signiﬁcantly and negatively correlated to the time spent in bed
(r ¼ 0.21; [30]).
The Pittsburgh Sleep Quality Index (PSQI) is a 19-item self-
reported questionnaire that assesses sleep quality and distur-
bance using a four-point Likert scale (sample item: During the past
month, how often have you had trouble sleeping because you had bad
dreams?). A higher score of the PSQI indicates poorer sleep quality,
and the internal consistency of the PSQI was good (a ¼ 0.77; [31]).
Moreover, the PSQI has good concurrent validity in that it is
moderately correlated to the GHQ (r ¼ 0.54; [31]).
The Sleep Disturbance Scale for Children (SDSC) is a 27-item
parent-rated questionnaire that assesses sleep quality of children/
adolescents using a ﬁve-point Likert scale (sample item: The child
feels anxious or afraid when falling asleep). A higher score of the
SDSC indicates poorer sleep quality, and the internal consistency of
the SDSC was acceptable (a ¼ 0.71 and 0.79; [32]). Moreover, the
SDSC has known-group concurrent validity in that it has the ability
to distinguish children with and without sleep disorders
(F ¼ 132.26; p < 0.001; [32]).
Wrist Actigraphy is an objective measure used for assessing the
sleep-related behavior. Wrist actigraphy (Ambulatory Monitoring,
Inc. USA) has been extensively used to monitor sleep patterns orrest/activity cycle in adolescents [33]. The actigraphy instrument is
a small, portable device that provides valuable information on
detecting absence of movement in adolescents during day and
night. Movements patterns recorded in 1-min epochs were digi-
tized using the Zero-crossing mode to a computer using Action-W
software, version 2.6.9905 software from the same manufacturer
[34]. The Sadeh algorithm was used to estimate information on
sleep parameters [35]. Wear time validation was conﬁrmed using
the following criteria: wear time of four days at least for 10 h in a
day [36].
Sleep duration was computed based on the total number of
minutes deﬁned as sleep while in the bed after lights off [37]. Sleep
efﬁcacy was estimated using the percentage of time in bed actually
spent sleeping. Sleep onset was deﬁned as the ﬁrst three consec-
utive epochs of actigraphic sleep at the beginning of the scoring
interval. Wake after sleep onset was deﬁned as minutes of wake
after sleep onset during the time-in-bed interval. Finally, sleep
onset latency was estimated calculating the period elapsing be-
tween bedtime to the ﬁrst epoch of actigraphic sleep. Despite these
beneﬁts, it is not enough to assess subjective experiences of sleep
quality (eg, daytime sleepiness) in adolescents [38]. Therefore, it is
recommended to use both objective and subjective measure of
sleep.
2.5. Data analysis
We analyzed the data using descriptive statistics for participant
characteristics and two types of psychometric testing (classical test
theory and Rasch analysis) for the ASHSr. Descriptive statistics were
analyzed using SPSS (version 23) software; the classical test theory
using MPLUS version 7.0 software (for CFA); the Rasch analysis
using WINSTEPS 4.0.1 (Chicago, IL).
In classical test theory, we used factor loadings derived from
CFA, a corrected item-total correlation, and test-retest reliability 2-
week interval using an intraclass correlation coefﬁcient (ICC) to
examine the psychometric properties of the ASHSr at the item level.
The acceptable cutoffs for the testing were >0.5 for factor loadings,
>0.4 for corrected item-total correlation, and >0.7 for test-retest
reliability [26,39]. We used ceiling and ﬂoor effects, internal con-
sistency using Cronbach's a, composite reliability, average variance
extracted, and standard error of measurement to examine the
psychometric properties of the ASHSr at the domain level. The
acceptable cutoffs for the testing were <20% for ceiling/ﬂoor effects,
>0.7 for internal consistency, >0.6 for composite reliability, >0.5 for
average variance extracted, and <SD/2 for standard error of mea-
surement [40e44]. In CFA, the recommended ﬁt indices were
comparative ﬁt index (CFI) and TuckereLewis index (TLI)> 0.9; root
mean square error of approximation (RMSEA) and standardized
root mean square residual (SRMR) < 0.08.
Moreover, we adopted multi-group CFA with three models to
test the measurement invariance of the ASHSr at the structural
level. The three models were [1] a conﬁgural model (a ﬁrst-order
ASHSr framework with all items loading on their corresponding
latent concept) [2] a metric invariancemodel (a model based on the
conﬁgural model to constrain all factor loadings to be equal across
gender or living condition), and [3] a scalar invariance model (a
model based on the metric invariance model to constrain all item
intercepts being equal across gender or living condition). We
compared the three models to test metric invariance and scalar
invariance [45] using the following cutoffs to support measurement
invariance: DCFI > 0.01, DSRMR<0.02, and DRMSEA<0.015
[46,47]. We additionally constructed several regression models
using the ASHSr as the dependent variable to test its concurrent
validity. Each regression had two confounders (age and gender) and
one of the following independent variables: depression, anxiety,
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between the ASHSr and the independent variables.
In the Rasch analyses, we used a partial credit model to report
item difﬁculty using an interval unit (logit), to examine item val-
idity, to test item and person separation reliability, and to examine
the differential item functioning (DIF) items. We adopted an
information-weighted ﬁt statistic (inﬁt) mean square (MnSq) and
outlier-sensitive ﬁt statistic (outﬁt) MnSq to test the item validity,
and we adopted a recommended range between 0.5 and 1.5 [48].
Acceptable cutoffs for item and person reliability were >0.7 [49],
and an adequate cutoff for DIF was <0.5 [50]. Speciﬁcally, the DIF in
the Rasch models tests measurement invariance across gender or
living condition at the item level, and the DIF clearly identiﬁes
which items are easier or harder in different subgroups to fulﬁll the
item description [51].2.6. Justiﬁcation of sample size
Among the analyses we conducted, the most complicated were
the CFA and Rasch analyses. Therefore, we used the two analyses to
estimate and justify our sample size. In general, the literature
suggests a sample size equal to or greater than 200 to reach a stable
estimate [52e54]. Additionally, the rule of thumb using the ratio of
n per variable for the CFA is 10 [55]. Given that the ASHSr has 24
items, the estimated preferred sample size is 240 based on the rule
of thumb. Regarding the Rasch, the literature indicates that a Rasch
model with a ﬁve-point Likert-scale can be reasonably estimated in
250 respondents [56,57]. Given that the ASHSr uses a six-point
Likert-scale, we tentatively considered that our sample size
should bemore than 250. As a result, we believed that a sample size
of more than 350 would be sufﬁcient.3. Results
The mean (SD) age of the 389 participants was 15.4 (1.1), and
slightly more than half of themwere males (51.2%). More than one-
third of the participants (35.5%) were current smokers, and more
than half of the participants (53.7%) owned a private room. The
mean score was 7.9 (4.2) for depression, 8.7 (4.1) for anxiety and 7.6
(5.0) for stress (Table 1).
Table 2 presents the psychometric properties of the ASHSr at the
item level. The factor loadings derived from the ﬁrst-order CFA
were acceptable or nearly acceptable (0.64e0.88), the corrected
item-total correlations were satisfactory for all the items
(0.70e0.92), and the test-retest reliability coefﬁcients were excel-
lent for all the items (0.72e0.90). Satisfactory psychometric ﬁnd-
ings at the item level were shown in the Rasch analyses: inﬁt MnSq
was between 0.73 and 1.30, and outﬁt MnSq was between 0.74 and
1.32. Only one item displayed substantial DIF (ie, DIF
contrast ¼ 0.52 in item CE-5) across gender, and no itemsTable 1
Participants characteristics (N ¼ 389).
Mean ± SD or n (%)
Age (Year) 15.4 ± 1.1
Gender (Male) 199 (51.2)
Fathers' educational year 7.9 ± 3.3
Mothers' educational year 6.5 ± 3.9
Currently smoker (Yes) 138 (35.5)
Living conditions: private room (yes) 209 (53.7)
Score in depressiona 7.9 ± 4.2
Score in anxietya 8.7 ± 4.1
Score in stressa 7.6 ± 5.0
a Measured using Depression Anxiety Stress Scale.displayed substantial DIF across living condition (ie, living in a
private room or not).
Table 3 presents the psychometric properties of the ASHSr at the
domain level. The results of classical test theory showed that both
composite reliability (0.76e0.88) and average variance extracted
(0.51e0.74) were adequate for all the ASHSr domains; the ceiling
(1.3e3.6) and ﬂoor effects (0.8e4.9) were low to negligible, and the
internal consistency (0.75e0.88) and standard error of measure-
ment was acceptable (all were smaller than the SD/2 except for the
Behavioral arousal domain which was slightly higher than SD/2:
0.40 vs. 0.395). The second-order CFA showed that the structure of
ASHSr is supported (CFI ¼ 0.965, TLI ¼ 0.961, RMSEA ¼ 0.049,
SRMR ¼ 0.040; Fig. 1). The separation reliability derived from the
Rasch analysis also demonstrated good reliability for the ASHSr
domains (person separation reliability ¼ 0.77 to 0.84; item sepa-
ration reliability¼ 0.73 to 0.97). Themeasurement invariance at the
structural level indicated that males and females interpreted the
ASHSr similarly (DCFI ¼ 0.006 and 0.001; DSRMR ¼ 0.001 and
0.006; DRMSEA ¼ 0.001 and 0.002). Those living in a private room
and those not living in a private room also interpreted the ASHSr
similarly (DCFI ¼ 0.001 and 0.003; DSRMR ¼ 0.020 and 0.001;
DRMSEA ¼ 0.002 and 0.001; Table 4).
Also, concurrent validity and known-group validity of the ASHSr
were also supported. In the concurrent validity, ASHSr total score
was signiﬁcantly and negatively correlated with depression
(b ¼ 0.30; p < 0.001), anxiety (b ¼ 0.15; p < 0.001), stress
(b ¼ 0.42; p < 0.001), and general health (b ¼ 0.66; p < 0.001)
with substantial explained variance (DR2¼ 0.05 to 0.33; Table 5). In
the known-group validity, both subjective (PDSS, PSQI, and SDSC
scores) and objective measures (total sleep time, sleep efﬁciency,
bedtime, wake time, sleep onset latency, and minutes awake be-
tween sleep onset and wake time derived from actigraphy) sup-
ported that ASHSr could differentiate between people with poor
sleep hygiene and those with good hygiene (Table 6). Moreover,
Table 7 demonstrates the correlation coefﬁcients among the do-
mains in the ASHSr.
4. Discussion
We translated the ASHSr into Persian and tested its psycho-
metric properties using classical test theory and the Rasch model,
in a sample of Iranian adolescents. It is the ﬁrst study to examine
the psychometric properties of ASHSr using a Rasch analysis. We
found that the Persian ASHSr had a ﬁrst-order six-factor structure
which corresponds to the ﬁndings of Storfer-Isser et al., [18].
Moreover, we found that the ASHSr was measurement invariant
across male and female adolescents and different living conditions
(lived in a private room vs. not lived in a private room). Other
psychometric properties found in the Persian ASHSr include nearly
negligible ﬂoor and ceiling effects, excellent reliability (including
composite reliability, internal consistency, separation reliability,
and test-retest reliability), satisfactory concurrent validity (with
depression, anxiety, stress, and psychological health), and sup-
ported known-group validity.
Storfer-Isser et al., and de Bruin et al., had concluded that the
ASHS and ASHSr had promising psychometric properties [17,18].
Our results on ASHSr conﬁrmed their ﬁndings, although de Bruin
et al., only investigated the ASHS [17]. Moreover, we ﬁlled in a
literature gap as both Storfer-Isser et al., and de Bruin et al., noted
the lack of test-retest reliably information in ASHS and ASHSr
[17,18]. Speciﬁcally, our test-retest reliability in a two-week in-
terval (0.72e0.90) is in line with Chehri et al., : their test-retest
reliability in a six-week interval is between 0.82 and 0.87 [10].
Therefore, the reproducibility of the Persian ASHSr is satisfactory
in both the short-term and the long-term. Regarding internal
Table 2
Psychometric properties of the Adolescent Sleep Hygiene Revised Scale (ASHSr) – item level.
Item# Analyses from classical test theory Analyses from Rasch
Factor
loadinga
Item-total
correlation
Test-retest
reliabilityb
Inﬁt
MnSq
Outﬁt
MnSq
Difﬁculty DIF contrast
across genderc,d
DIF contrast across
living conditionc,e
CE-1 0.72 0.75 0.84 0.87 0.89 1.34 0.15 0.06
CE-2 0.72 0.77 0.86 0.89 0.88 1.14 0.19 0.32
CE-3 0.69 0.70 0.80 1.13 1.18 0.70 0.18 0.43
CE-4 0.70 0.75 0.81 1.12 1.07 1.58 0.50 0.32
CE-5 0.76 0.73 0.84 1.00 0.99 1.08 0.52 0.13
CE-6 0.70 0.75 0.87 0.88 0.90 1.14 0.01 0.23
BA-1 0.70 0.80 0.79 1.22 1.23 0.55 0.01 0.33
BA-2 0.73 0.77 0.82 1.08 1.05 0.15 0.48 0.39
BA-3 0.72 0.75 0.80 1.30 1.32 0.14 0.20 0.07
SSt-1 0.85 0.74 0.90 1.13 1.15 0.59 0.41 0.28
SSt-2 0.84 0.71 0.82 1.24 1.26 0.50 0.23 0.09
SSt-3 0.64 0.70 0.84 1.05 1.05 0.51 0.36 0.35
DS-1 0.88 0.90 0.86 1.14 1.11 0.02 0.34 0.09
DS-2 0.84 0.92 0.89 1.25 1.26 0.09 0.15 0.17
Phy-1 0.61 0.73 0.82 0.93 0.98 1.04 0.31 0.15
Phy-2 0.63 0.74 0.72 1.03 1.07 1.13 0.09 0.28
Phy-3 0.78 0.81 0.88 0.85 0.87 0.80 0.40 0.08
Phy-4 0.81 0.83 0.79 0.81 0.80 0.80 0.23 0.12
Phy-5 0.74 0.78 0.86 0.77 0.81 0.69 0.22 0.30
SEn-1 0.74 0.80 0.78 0.81 0.82 1.02 0.17 0.24
SEn-2 0.83 0.87 0.82 0.77 0.76 0.90 0.41 0.24
SEn-3 0.78 0.83 0.89 0.81 0.79 1.15 0.30 0.03
SEn-4 0.79 0.82 0.79 0.73 0.74 0.96 0.29 0.11
SEn-5 0.73 0.80 0.87 0.83 0.83 0.76 0.38 0.05
CE ¼ Cognitive -Emotional, BA ¼ Behavioral Arousal, SSt ¼ Sleep Stability, DS ¼ Daytime Sleep, Phy ¼ Physiological, SEn ¼ Sleep Environment, MnSq ¼ mean square error;
DIF ¼ differential item functioning.
a Based on the ﬁrst-order conﬁrmatory factor analysis.
b Using Intraclass Correlation Coefﬁcient (ICC).
c DIF contrast >0.5 indicates substantial DIF.
d DIF contrast across gender ¼ Difﬁculty for females-Difﬁculty for males.
e DIF contrast across living condition ¼ Difﬁculty for participants with private bedroom-Difﬁculty for participants without private bedroom.
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nian adolescents and are better than the ﬁndings from American
and Italian adolescents [10,13,18]. Therefore, the ASHSr items are
appropriate to use in Iran.
Storfer-Isser et al., also recommended that future studies re-
conﬁrm the factorial structure of the ASHSr [18]; our results on
the ASHSr's construct validity, corresponding to the ﬁndings
from Chehri et al., resolved their concerns: the factorial structure
of the ASHSr was conﬁrmed by the CFA conducted by Chehri et al.
and us [10]. It is noteworthy that the factor loadings in our re-
sults were all satisfactory, while Chehri et al., reported three
unsatisfactory factor loadings [10]. Furthermore, we used Rasch
models to reconﬁrm the factorial structure and to ensure that
every item ﬁts in its embedded construct. In addition to the
concerns of test-retest reliability and construct validity, our
other results revealed that the ASHSr had strong psychometric
properties, including measurement invariance across gender and
living condition as well as the ability to distinguish adolescentsTable 3
Psychometric properties of the Adolescent Sleep Hygiene Revised Scale (ASHSr) – doma
Psychometric testing CE BA
Composite reliability 0.84 0.76
Average variance extracted 0.51 0.51
Ceiling effects (%) 2.3 3.1
Floor effects (%) 1.3 0.8
Internal consistency (Cronbach's a) 0.84 0.75
Person separation reliability 0.77 0.77
Item separation reliability 0.96 0.97
Standard error of measurement 0.24 0.40
Mean (SD) 3.99 (0.66) 3.38 (0.79)
CE ¼ Cognitive -Emotional, BA ¼ Behavioral Arousal, SSt ¼ Sleep Stability, DS ¼ Daytimwith poor sleep hygiene behaviors from those with good
behaviors.
Because of the strong psychometric properties of ASHSr shown
in our results, we are conﬁdent to recommend that healthcare
providers use the ASHSr to assess (or monitor) sleep hygiene be-
haviors in adolescents. Regularly assessing sleep hygiene in ado-
lescents may help healthcare providers design appropriate
programs to improve their sleep quality, given the strong associ-
ation that has been found between ASHS and sleep quality [12].
Moreover, healthcare providers can use any change of ASHSr
scores to identify easily whether their programs are effective or
not.
Our study has two major strengths. First, we tested the psy-
chometric properties of the ASHSr using both classical test theory
and Rasch models. The major beneﬁt of using classical test theory is
that most of the healthcare providers are familiar with this method,
and have little difﬁculty in interpreting the results derived from it
[58]. On the other hand, the Rasch model has several well-knownin level.
SSt DS Phy SEn
0.88 0.85 0.84 0.87
0.71 0.74 0.52 0.57
3.6 2.6 1.5 1.3
2.1 2.8 2.3 4.9
0.88 0.85 0.83 0.88
0.84 0.80 0.78 0.77
0.76 0.73 0.92 0.88
0.36 0.44 0.31 0.32
3.62 (1.05) 3.30 (1.14) 2.62 (0.77) 2.57 (0.88)
e Sleep, Phy ¼ Physiological, SEn ¼ Sleep Environment.
Fig. 1. Second-order factor loadings from the 6-factor Model Adolescent Sleep Hygiene Revised Scale (ASHSr). CE ¼ Cognitive-Emotional, BA ¼ Behavioral Arousal, SSt ¼ Sleep
Stability, DS ¼ Daytime, Sleep, Phy ¼ Physiological, SEn ¼ Sleep Environment.
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an interval scale with the unit of logit. Further, it estimates the
reliability separately for item and respondents; therefore, the reli-
ability information is not dependent on the sample. It also tests
measurement invariance (ie, DIF) in item level; therefore, it is
possible to easily identify which item is not invariant across sub-
groups [49]. As we adopted both methods under different testing
theories to tackle the psychometric properties of the ASHSr, we areconﬁdent that we provide comprehensive and robust results to
fully demonstrate the ASHSr's properties.
The second strength of this study is that we used both objective
and subjective measures to assess sleep and applied both measures
to investigate the known-group validity of the ASHSr. Because the
use of actigraphy for assessing sleep outcomes and its validity has
been well established [37,59], our actigraphy data validated the
psychometric properties of the AHSr. Moreover, actigraphy
Table 4
Measurement invariance across gender and across living condition on Adolescent Sleep Hygiene Revised Scale (ASHSr) using conﬁrmatory factor analysis.
Model and comparisons Fit statistics
c2 (df) Dc2 (Ddf) CFI DCFI SRMR DSRMR RMSEA DRMSEA
Gender
M1: Conﬁgural 673.15 (474)* 0.961 0.055 0.030
M2: Plus all loadings constrained 685.41 (498)* 0.955 0.056 0.031
M3: Plus all intercepts constrained 705.11 (532)* 0.954 0.062 0.033
M2M1 12.41 (24) 0.006 0.001 0.001
M3M2 19.59 (34) 0.001 0.006 0.002
Living condition on ASHS
M1: Conﬁgural 642.12 (474)* 0.963 0.055 0.030
M2: Plus all loadings constrained 669.35 (498)* 0.962 0.075 0.032
M3: Plus all intercepts constrained 713.01 (532)* 0.959 0.076 0.033
M2M1 27.23 (24) 0.001 0.020 0.002
M3M2 43.66 (34) 0.003 0.001 0.001
*p<0.05.
M1 ¼Model 1, a conﬁgural model; M2 ¼Model 2, a model based on M1 with all factor loadings constrained being equal across groups; M3 ¼Model 3, a model based on M2
with all item intercepts constrained being equal across groups.
CFI ¼ comparative ﬁt index; SRMR ¼ standardized root mean square residual; RMSEA ¼ root mean square error of approximation.
Table 5
Concurrent validity of the Adolescent Sleep Hygiene Revised Scale (ASHSr) using
regression models with adjustment for age and gender.
Criterion b (p-value) DR2 Overall R2
(Adjusted R2)
Depressiona 0.30 (<0.001) 0.11 0.30 (0.29)
Anxietya 0.15 (<0.001) 0.05 0.30 (0.29)
Stressa 0.42 (<0.001) 0.15 0.57 (0.56)
General Health Questionnaire 0.66 (<0.001) 0.33 0.51 (0.51)
DR2 ¼ overall R2  the R2 derived from age and gender; that is, indicating the
explained variance of the criterion.
a Depression, anxiety, and stress were measured using the Depression Anxiety
Stress Scale.
Table 6
Known groups validity testing: Comparison of ASHSr Scores as a function of objective slee
Quality Index (PSQI), and Sleep Disturbance Scale for Children (SDSC).
Very Poor sleep hygiene
N ¼ 71a
Poor sleep hygiene
N ¼ 112a
Total sleep time (minutes)*
M±SDb
412.1 ± 9b 423.65 ± 93
Sleep efﬁcacy (%)*
M (95% CI)b,c
91.3 (89.8, 94.1) 92.1 (90.0, 95.1)
Bedtime (hour.minute)*
M (95% CI)b
00.45 (23.31, 1.38) 00.40 (23.1b, 1.27)
Wake time (hour.minute)*
M (95% CI)b
7.28 (6.50, 7.59) 7.30 (6.43, 7.55)
Sleep onset latency (minute)*
M (95% CI)b
22.2 (10.2, 33.7) 20.6 (13.4, 34.2)
Wake after sleep onset
(minute)*
M (95% CI)b,d
18.3 (11.7, 23.1) 18.0 (12.0, 35.2)
PDSS (Likert scale)*
M±SD
11.3 ± 4.9 10.9 ± 5.3
PSQI (Likert scale)*
M±SD
6.2 ± 2.0 6.0 ± 2.1
SDSC (Likert scale)*
M±SD
60.1 ± 9.7 58.6 ± 10.2
*Statistically signiﬁcant according to BenjaminieHochberg procedure for Sleep hygiene.
hp2 ¼ partial eta squared: effect size with 0.010, 0.050, and 0.140 indicating small, med
a Very poor sleep hygiene: total ASHSr score lower than 3.8 (the lowest quintile); Poor s
hygiene: total ASHSr score between 4.4 and 4.9 (the second quintile); Very Good sleep h
b Measured using Wrist actigraphy.
c Percentage of time asleep while in bed from lights off to lights on.
d Minutes awake between sleep onset and wake time.
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hygiene behaviors. Although such critical information can be
measured using subjective measures (eg, the PDSS, PSQI, and SDSC
used in our study), objective measures such as actigraphy prevent
the respondents from recall and social desirability bias. The liter-
ature has well documented the validation of wrist actigraphy
regarding the estimation of nighttime sleep parameters across age
groups.
Moreover, current practice in clinical guidelines and research
prefers using wrist actigraphy because it documents sleep patterns
and evaluates circadian rhythm sleep disorders. Therefore, wrist
actigraphy can provide objective information to evaluate treatment
outcomes, such as monitoring of sleep-disordered breathing at
home [33]. Of note, however, that participants could forget to wearp measure (Actigraphy), Pediatric Daytime Sleepiness Scale (PDSS), Pittsburgh Sleep
Good sleep hygiene
N ¼ 146a
Very Good sleep hygiene
N ¼ 60a
F (P-value) hp2
441 ± 88 457 ± 82 24.02
(<0.001)
0.06
92.9 (90.8, 95.6) 93.8 (91.1, 95.6) 10.58 (0.001) 0.03
00.05 (23.04, 1.10) 23.11 (22.54, 00.32) 6.55 (<0.001) 0.08
7.26 (b.58, 7.49) 7.22 (6.42, 7.38) 4.81 (<0.001) 0.06
18.7 (11.6, 35.2) 13.3 (9.2, 23.5) 21.52
(<0.001)
0.05
16.4 (7.9, 26.2) 12.1 (7.2, 20.2) 18.65 (<0.00) 0.05
9.5 ± 4.2 8.6 ± 4.3 10.44 (0.001) 0.03
5.6 ± 2.0 5.3 ± 1.9 6.45 (0.011) 0.02
55.4 ± 8.7 51 ± 10.4 17.45
(<0.001)
0.04
ASHSr ¼ Adolescent Sleep Hygiene Revised Scale. SDSC was reported by parents.
ium, and large effect sizes.
leep hygiena: total ASHSr score between 3.8 and 4.4 (the second quintile); Good sleep
ygiene: total ASHSr score higher than 4.9 (the highest quintile).
Table 7
Inter-correlations between the domains of the Persian Adolescent Sleep Hygiene
Scale revised version (ASHSr).
BA SSt DS Phy SEn
CE 0.42 0.50 0.46 0.44 0.50
BA 1 0.37 0.40 0.30 0.40
SSt 1 0.60 0.50 0.62
DS 1 0.45 0.62
Phy 1 0.63
All p-values <0.01.
CE ¼ Cognitive -Emotional, BA ¼ Behavioral Arousal, SSt ¼ Sleep Stability,
DS ¼ Daytime Sleep, Phy ¼ Physiological, SEn ¼ Sleep Environment.
C.-Y. Lin et al. / Sleep Medicine 50 (2018) 63e7170the wrist actigraphy. Also note, that psychometric information
regarding the sleep-onset latency and daytime sleeping is lacking
[33]. Furthermore, actigraphy may have questionable validity in
special populations, including those who have poor sleep or other
sleep-related disorders [60]. Another problemwith actigraphy is its
low speciﬁcity in detecting wakefulness within sleep periods [60].
Therefore, the combined use of objective and subjective measures
provides maximum information about sleep quality.
There are several limitations in this study. First, we only
recruited Iranian adolescents. Therefore, our results may not be
generalizable to other ethnicities or other age groups. Second, we
did not assess the personality traits of our participants, which
means that we cannot ascertainwhether adolescents with different
personality traits interpret the ASHSr in a similar manner. As per-
sonality traits have been found to be related to sleep hygiene be-
haviors [61], future studies may want to investigate whether
measurement invariance is supported for adolescents with
different personality traits. Third, the sample was collected from
the community, potentially restricting the ability to generalize our
results to those who had already been diagnosed with sleeping
problems (eg, insomnia).5. Conclusion
In conclusion, we demonstrated the validity of the Persian
ASHSr in an Iranian adolescent sample. The construct of the ASHSr
was supported by both CFA and Rasch models. Concurrent validity
was satisfactory as associations were found between the ASHSr and
other psychological factors. Known group validity was excellent;
those who had poor sleep hygiene revealed worse sleep, as shown
by both objective and subjective measures, than those who had
good sleep hygiene. The Persian ASHSr is an appropriate instru-
ment for healthcare providers to routinely assess the sleep hygiene
of adolescents.Conﬂict of interest
The ICMJE Uniform Disclosure Form for Potential Conﬂicts of
Interest associatedwith this article can be viewed by clicking on the
following link: https://doi.org/10.1016/j.sleep.2018.05.036.References
[1] Cain N, Gradisar M. Electronic media use and sleep in school-aged children
and adolescents: a review. Sleep Med 2010;11(8):735e42.
[2] Chen YL, Gau SS. Sleep problems and internet addiction among children and
adolescents: a longitudinal study. J Sleep Res 2016;25(4):458e65.
[3] Rehbein F, Kleimann M, Mossle T. Prevalence and risk factors of video game
dependency in adolescence: results of a German nationwide survey.
Cyberpsychol Behav Soc Netw 2010;13(3):269e77.
[4] Bauducco SV, Flink IK, Jansson-Fr€ojmark M, et al. Sleep duration and patterns
in adolescents: correlates and the role of daily stressors. Sleep Health
2016;2(3):211e8.[5] Shochat T, Cohen-Zion M, Tzischinsky O. Functional consequences of inade-
quate sleep in adolescents: a systematic review. Sleep Med Rev 2014;18(1):
75e87.
[6] Keyes KM, Maslowsky J, Hamilton A, et al. The great sleep recession: changes
in sleep duration among US adolescents, 1991-2012. Pediatrics 2015;135(3):
460e8.
[7] Kronholm E, Puusniekka R, Jokela J, et al. Trends in self-reported sleep
problems, tiredness and related school performance among Finnish adoles-
cents from 1984 to 2011. J Sleep Res 2015;24(1):3e10.
[8] Pallesen S, Hetland J, Sivertsen B, et al. Time trends in sleep-onset difﬁculties
among Norwegian adolescents: 1983e2005. Scand J Public Health 2008;36(8):
889e95.
[9] Afsharpaiman S, Hagh AB, Nejad MK, et al. Sleep problems under-reported by
parents in Iranian children. Acta med Iran 2015;53(9):582e4.
[10] Chehri A, Khazaie H, Eskandari S, et al. Validation of the Farsi version of the
revised adolescent sleep hygiene scale (ASHSr): a cross-sectional study. BMC
Psychiatry 2017;17(1):408.
[11] Bartel KA, Gradisar M, Williamson P. Protective and risk factors for adolescent
sleep: a meta-analytic review. Sleep Med Rev 2015;21:72e85.
[12] Galland BC, Gray AR, Penno J, et al. Gender differences in sleep hygiene
practices and sleep quality in New Zealand adolescents aged 15 to 17 years.
Sleep Health 2017;3(2):77e83.
[13] LeBourgeois MK, Giannotti F, Cortesi F, et al. The relationship between
reported sleep quality and sleep hygiene in Italian and American adoles-
cents. Pediatrics 2005;115(1 Suppl):257e65.
[14] Marco CA, Wolfson AR, Sparling M, et al. Family socioeconomic status and
sleep patterns of young adolescents. Behav Sleep Med 2011;10(1):70e80.
[15] Palermo TM, Beals-Erickson S, Bromberg M, et al. A single arm pilot trial of
brief cognitive behavioral therapy for insomnia in adolescents with physical
and psychiatric comorbidities. J Clin Sleep Med 2017;13(3):401e10.
[16] Goldman SE, Alder ML, Burgess HJ, et al. Characterizing sleep in adolescents
and adults with autism spectrum disorders. J Autism Dev Disord 2017;47(6):
1682e95.
[17] de Bruin EJ, van Kampen RK, van Kooten T, et al. Psychometric properties and
clinical relevance of the adolescent sleep hygiene scale in Dutch adolescents.
Sleep Med 2014;15(7):789e97.
[18] Storfer-Isser A, Lebourgeois MK, Harsh J, et al. Psychometric properties of the
adolescent sleep hygiene scale. J Sleep Res 2013;22(6):707e16.
[19] Hendricks MC, Ward CM, Grodin LK, et al. Multicomponent cognitive-
behavioural intervention to improve sleep in adolescents: a multiple base-
line design. Behav Cogn Psychother 2014;42(3):368e73.
[20] Wolfson AR, Harkins E, Johnson M, et al. Effects of the Young Adolescent Sleep
Smart Program on sleep hygiene practices, sleep health efﬁcacy, and behav-
ioral well-being. Sleep Health 2015;1(3):197e204.
[21] Janssen KC, Phillipson S, O'Connor J, et al. Validation of the epworth sleepiness
scale for children and adolescents using Rasch analysis. Sleep Med 2017;33:
30e5.
[22] Sargento P, Perea V, Ladera V, et al. The Epworth Sleepiness Scale in Portu-
guese adults: from classical measurement theory to Rasch model analysis.
Sleep Breath 2015;19(2):693e701.
[23] Khoshnevisan A, Yekaninejad MS, Ardakani SK, et al. Translation and valida-
tion of the EORTC brain cancer module (EORTC QLQ-BN20) for use in Iran.
Health Qual Life Outcomes 2012;10:54.
[24] Beaton DE, Bombardier C, Guillemin F, et al. Guidelines for the process of
cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976)
2000;25(24):3186e91.
[25] Strong C, Lin YC, Tsai MC, et al. Factor structure of sizing me up, a self-
reported weight-related quality of life instrument, in community children
across weight status. Child Obes 2017;13(2):111e9.
[26] Lin CY, Brostr€om A, Nilsen P, et al. Psychometric validation of the Persian
bergen social media addiction scale using classic test theory and Rasch
models. J Behav Addict 2017;6(4):620e9.
[27] Asghari A, Saed F, Dibajnia P. Psychometric properties of the depression
anxiety stress Scales-21. Int J Psychol 2008;2(2):82e102.
[28] Montazeri A, Harirchi AM, Shariati M, et al. The 12-item General Health
Questionnaire (GHQ-12): translation and validation study of the Iranian
version. Health Qual Life Outcomes 2003;1:66.
[29] Drake C, Nickel C, Burduvali E, et al. The pediatric daytime sleepiness scale
(PDSS): sleep habits and school outcomes in middle-school children. Sleep
2003;26(4):455e8.
[30] Felden EP, Carniel JD, Andrade RD, et al. Translation and validation of the
pediatric daytime sleepiness scale (PDSS) into brazilian Portuguese. J Pediatr
(Rio J) 2016;92(2):168e73.
[31] Moghaddam JF, Nakhaee N, Sheibani V, et al. Reliability and validity of
the Persian version of the Pittsburgh sleep quality index (PSQI-P). Sleep
Breath 2012;16(1):79e82.
[32] Bruni O, Ottaviano S, Guidetti V, et al. The Sleep Disturbance Scale for Children
(SDSC). Construction and validation of an instrument to evaluate sleep dis-
turbances in childhood and adolescence. J Sleep Res 1996;5(4):251e61.
[33] Martin JL, Hakim AD. Wrist actigraphy. Chest 2011;139(6):1514e27.
[34] Kryger MH, Roth G, Eloni DM, et al. Principles and practice of sleep medicine. ,
Philadelphia, PA: WB Saunders; 2011.
[35] Sadeh A,SK, Carskadon MA. Activity-based sleepewake identiﬁcation: an
empirical test of methodological issues. Sleep 1994;17(3):201e7.
C.-Y. Lin et al. / Sleep Medicine 50 (2018) 63e71 71[36] Tudor-Locke C, Camhi SM, Troiano RP. A catalog of rules, variables, and def-
initions applied to accelerometer data in the National Health and Nutrition
Examination Survey, 2003-2006. Prev Chronic Dis 2012;9:E113.
[37] Weiss AR, Johnson NL, Berger NA, et al. Validity of activity-based devices to
estimate sleep. J Clin Sleep Med 2010;6(4):336e42.
[38] Girschik J, Fritschi L, Heyworth J, et al. Validation of self-reported sleep against
actigraphy. J Epidemiol 2012;22(5):462e8.
[39] Wang Y-S, Wang H-Y, Shee DY. Measuring e-learning systems success in an
organizational context: scale development and validation. Comput Hum
Behav 2007;23(4):1792e808.
[40] Bagozzi RP, Yi Y. On the evaluation of structural equation models. J Acad
Market Sci 1988;16(1):74e94.
[41] Cheng CP, Luh WM, Yang AL, et al. Agreement of children and parents
scores on Chinese version of pediatric quality of life inventory version 4.0:
further psychometric development. Appl Res Qual Life 2016;11(3):
891e906.
[42] Fornell C, Larcker DF. Evaluating structural equation models with unobserv-
able variables and measurement error. J Market Res 1981:39e50.
[43] Jette DU, Warren RL, Wirtalla C. Functional independence domains in patients
receiving rehabilitation in skilled nursing facilities: evaluation of psycho-
metric properties. Arch Phys Med Rehabil 2005;86(6):1089e94.
[44] Wuang YP, Su CY, Huang MH. Psychometric comparisons of three measures
for assessing motor functions in preschoolers with intellectual disabilities.
J Intellect Disabil Res 2012;56(6):567e78.
[45] Bagheri Z, Jafari P, Tashakor E, et al. Assessing whether measurement
invariance of the KIDSCREEN-27 across child-parent dyad depends on the
child gender: a multiple group conﬁrmatory factor analysis. Glob J Health Sci
2014;6(5):142e53.
[46] Chen FF. Sensitivity of goodness of ﬁt indexes to lack of measurement
invariance. Struct Equ Model 2007;14(3):464e504.
[47] Lin CY, Luh WM, Yang AL, et al. Psychometric properties and gender invari-
ance of the Chinese version of the self-report Pediatric Quality of Life In-
ventory version 4.0: short form is acceptable. Qual Life Res 2012;21(1):
177e82.
[48] Jafari P, Bagheri Z, Safe M. Item and response-category functioning of the
Persian version of the KIDSCREEN-27: Rasch partial credit model. Health Qual
Life Outcomes 2012;10:127.[49] Chang KC, Wang JD, Tang HP, et al. Psychometric evaluation, using Rasch
analysis, of the WHOQOL-BREF in heroin-dependent people undergoing
methadone maintenance treatment: further item validation. Health Qual Life
Outcomes 2014;12:148.
[50] Shih C-L, Wang W-C. Differential item functioning detection using the mul-
tiple indicators, multiple causes method with a pure short anchor. Appl
Psychol Meas 2009;33(3):184e99.
[51] Lin CY, Yang SC, Lai WW, et al. Rasch models suggested the satisfactory
psychometric properties of the World Health Organization Quality of Life-
Brief among lung cancer patients. J Health Psychol 2017;22(4):397e408.
[52] Kline RB. Principles and practice of structural equation modeling. New York:
Guilford; 1998.
[53] Fang SY, Lin YC, Chen TC, et al. Impact of marital coping on the relationship
between body image and sexuality among breast cancer survivors. Support
Care Cancer 2015;23(9):2551e9.
[54] Su CT, Ng HS, Yang AL, et al. Psychometric evaluation of the short form 36
health survey (SF-36) and the world health organization quality of life scale
brief version (WHOQOL-BREF) for patients with schizophrenia. Psychol Assess
2014;26(3):980e9.
[55] Myers ND, Ahn S, Jin Y. Sample size and power estimates for a conﬁrmatory
factor analytic model in exercise and sport: a Monte Carlo approach. Res Q
Exerc Sport 2011;82(3):412e23.
[56] Embretson SE, Reise SP. Item response theory for psychologists.. Mahwah, NJ:
Erlbaum; 2000.
[57] Reeve BB, Fayers P. Applying item response theory modeling for evaluating
questionnaire item and scale properties. 2nd ed. New York: Oxford University
Press; 2005. p. 55e73.
[58] Chang CC, Su JA, Tsai CS, et al. Rasch analysis suggested three unidimensional
domains for Afﬁliate Stigma Scale: additional psychometric evaluation. J Clin
Epidemiol 2015;68(6):674e83.
[59] Kapella MC, Vispute S, Zhu B, et al. Actigraphy scoring for sleep outcome
measures in chronic obstructive pulmonary disease. Sleep Med 2017;37:
124e9.
[60] Sadeh A. The role and validity of actigraphy in sleep medicine: an update.
Sleep Med Rev 2011;15(4):259e67.
[61] Malone SK. Early to bed, early to rise?: an exploration of adolescent sleep
hygiene practices. J Sch Nurs 2011;27(5):348e54.
